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Question #: 1 
1D: 52678 For a patient with stable angina, all of the following may provide symptom relief EXCEPT: 
Corect 
Finish review © Fag question Select one: 
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Sublingual nitroglycerin X 
Ramipril ~ 

3 Rose Wang (ID:113212) this answer is correct. ACE inhibitors may help improve 
mortality in patients with chronic stable angina but are not shown to confer symptom 
relief. 


Isosorbide dinitrate * 
Metoprolol * 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 


To identify the appropriate treatment for symptom relief of chronic stable angina. 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction and non-ST elevated 
myocardial infarction (NSTEMI). These events are usually the result of the buildup, erosion, rupture, or 
dissection of a plaque. 


Angina is defined as a decreased or inadequate supply of blood and oxygen to the heart. This may be 
brought upon by numerous factors. Coronary heart disease or the buildup of plaques in blood vessels is the 
main driving factor for episodes of angina. Angina presents as a tightening or painful squeezing feeling of 
the chest and adjacent area. There are two types of angina, chronic stable and unstable angina. They may 
present with similar symptoms but there are a few factors that differentiate them. Unstable angina may be 
brought on at rest with little to no physical exertion. Unstable angina will last longer than an episode of 
stable angina and may present with small ECG changes such as an ST depression. Both types of angina do 
not cause myocardial cell death and therefore do not have any increased troponin levels (a cellular marker 
for myocardial death). Stable angina is known to be more predictable as physical exertion and increased 
oxygen demand on the heart produces symptoms. Unstable angina can appear with little to no exertion and 
can present in patients at rest. 


Nitroglycerin sprays or sublingual tablets are used as needed to resolve symptoms of stable angina. 
Nitroglycerin spray or sublingual tablets are put under the tongue for rapid absorption every 5 minutes for a 
maximum of 3 sprays. Long-acting nitroglycerin is used to control angina and reduce episodes on an 
ongoing basis; however, it should only be used if beta-blockers or calcium channel blockers cannot be used. 
Calcium channel blockers and beta-blockers are used to treat chronic angina. Beta-blockers are the first-line 
therapy and should be started as soon as possible in all patients without contraindications such as reactive 
airway disease, bradycardia (HR <50 bpm) or hypotension (systolic blood pressure <100 mm Hg). Beta- 
blocker doses should be titrated as tolerated to achieve a resting heart rate of 50-60 beats per minute. 
Dihydropyridine calcium channel blockers can be used if beta-blockers are not tolerated. A combination of 
dihydropyridine calcium channel blocker and beta-blocker can be used if symptoms are not controlled by 
monotherapy. ACE inhibitors, statins, and acetylsalicylic acid can also be used in individuals with chronic 
stable angina to decrease mortality. Mineralocorticoid receptor antagonists are beneficial for those with 
chronic stable angina and a reduced ejection fraction (<40%). 


RATIONALE: 
Correct Answer: 


© Ramipril - ACE inhibitors may help improve mortality in patients with chronic stable angina but are 
not shown to confer symptom relief. 


Incorrect Answers: 


Question #: 2 


1D: 52695 
Corect 


Fag 


* Sublingual nitroglycerin - Nitroglycerin used sublingually is often used to provide symptom control 
for stable angina. 


+ Isosorbide dinitrate - Isosorbide dinitrate (ISDN) provides symptom control for stable angina. 


* Metoprolol - Beta-blockers are shown to provide symptom control for stable angina. 


TAKEAWAY/KEY POINTS: 


Nitrates, dihydropyridine calcium channel blockers, and beta-blockers are used to treat the symptoms of 
angina. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes, In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Ramipril 


GH is a 48-year-old female presenting to your family health team for a follow up. GH was recently 
diagnosed with stable angina. GH’s medical conditions include dyslipidemia, and hypertension. GH’s 
medications include perindopril 4 mg daily, atenolol 50 mg daily, ASA 81 mg daily, nitroglycerin 0.4 
mg SL PRN, and rosuvastatin 40 mg daily. GH has no allergies. GH smokes 10 cigarettes per day and 
does not drink alcohol. GH's blood pressure at the clinic today was 128/75 mmHg and her heart rate 
was 70 bpm. GH had blood work completed in the hospital 10 days ago which indicated her LDL was 
1.7 mmol/L, her A1C was 5.2%, and her troponin levels were normal. GH also had an ECG completed in 
hospital which was normal. When GH presented to the hospital, she was experiencing shortness of 
breath, nausea, a burning sensation in her chest that she thought was indigestion, and fatigue. Since 
being discharged, GH has not had any subsequent episodes of angina. 


Which characteristic of GH increases her risk of experiencing atypical or nonclassical symptoms of angina? 


Select one: 
GH takes an ACE inhibitor * 
GH smokes cigarettes X 
GH is under 50 years old X% 
GH's sex is v 


PR Rose Wang (ID:113212) this answer is correct. 
Women, patients with diabetes, and the elderly are more likely to present with 
atypical symptoms of angina. 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To understand the clinical presentation of stable angina. 


BACKGROUND: 


Angina is a manifestation of coronary artery disease (CAD) that results from the buildup of plaques, which are 
composed of fatty deposits, in the coronary arteries. These plaques cause blood vessels to narrow and 
subsequently result in a reduced supply of blood and oxygen to the heart (ischemia). The classic symptom of 
angina is chest pain, often described as tightening or squeezing in nature. Other possible symptoms of 
angina include shortness of breath, nausea, sweating, abdominal pain, fatigue, and anxiety. Some 
populations (e.g. women, the elderly, and patients with diabetes) are more likely to present with atypical 
symptoms. Angina can be classified as either chronic stable angina (angina pectoris) or unstable angina. It 
should also be noted that unstable angina is a type of acute coronary syndrome (ACS), 


RATIONALE: 
Correct Answer: 


© GH's sex is female - Women, patients with diabetes, and the elderly are more likely to present with 
atypical symptoms of angina. 


Incorrect Answers: 


© GH takes an ACE inhibitor - Taking an ACE inhibitor is not associated with causing atypical symptoms 
of angina. 


© GH smokes cigarettes - Cigarette smoking is not associated with causing atypical symptoms of 
angina. 


© GH is under 50 years old - Women, patients with diabetes, and the elderly are more likely to present 
with atypical symptoms of angina. 


Question #: 3 
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TAKEAWAY/KEY POINTS: 
Women, patients with diabetes, and the elderly are more likely to present with atypical symptoms of angina. 


REFERENCE: 


[1] Froeschl, M. Stable Angina. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] Mancini GBJ, Gosselin G, Chow B, et al. Canadian Cardiovascular Society Guidelines for the Diagnosis and 
Management of Stable Ischemic Heart Disease. Canadian Journal of Cardiology. 2014:30(8):837-849. 
doi:10.1016/j.cjca.2014.05.013. 

BB] Dobesh, P. Stable Ischemic Heart Disease. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. 
eds, Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 

This output respects the formatting rules provided and extracts information from the XML question into the 
appropriate JSON and HTML structures, 

The correct answer is: 

GHs sex is female 


All of the following are risk factors for the development of coronary artery disease (CAD) EXCEPT: 


Select one: 


Smoking * 
Dyslipidemia % 
Hypertension % 
H iav 

pogam Rose Wang (ID:113212) this answer is correct. Hyperglycemia, not hypoglycemia 
is associated with an increased risk of CAD. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute coronary syndromes & stable angina 


LEARNING OBJECTIVE: 


To identify risk factors associated with coronary artery disease. 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia, This 
includes unstable angina, chronic stable angina, ST-elevated myocardial infarction and non-ST elevated 
myocardial infarction (NSTEM). These events are usually the result of the buildup, erosion, rupture or 
dissection of a plaque. 


Coronary artery disease develops when the major blood vessels that supply the heart with blood, oxygen and 
nutrients become damaged or diseased. This can be done by cholesterol-containing deposits called plaques 
that form in the arteries. When these plaques build-up, it narrows the coronary arteries, decreasing blood 
flow to the heart. Eventually, the decreased blood flow may cause chest pain, shortness of breath, and 
fatigue. A complete blockage of blood flow may cause a heart attack. There are many risk factors and 
complications associated with the development of coronary artery disease (CAD). 


Some of the risk factors include: 


Increasing age 


Male gender 


Family history 


Smoking 


Hypertension 


Type 2 diabetes mellitus or Hyperglycemia 


Obesity / physical inactivity 


Chronic kidney disease 


RATIONALE: 
Correct Answer: 

* Hypoglycemia - Hyperglycemia, not hypoglycemia is associated with an increased risk of CAD. 
Incorrect Answers: 

e Smoking - Smoking as a risk factor for the development of CAD. 


* Dyslipidemia - Dyslipidemia as a risk factor for the development of CAD. 


e Hypertension - Hypertension as a risk factor for the development of CAD. 


Question #: 4 


1D: 52675 
Corect 
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TAKEAWAY/KEY POINTS: 


Increased blood sugars are a risk factor for the development of CAD. Although low blood sugars may present 
with an increased risk of falls and ketoacidosis, they are not risk factors for the development of CAD. 


REFERENCE: 


[1] Medscape. Risk Factors for Coronary Artery Disease: Practice Essentials, Risk Factor Biomarkers, 
Conventional Risk Factors. http://emedicine medscape.com/article/164163-overview. 


The correct answer is: Hypoglycemia 


TY is a 55-year-old male with a history of STEMI (6 months ago) presenting to your family health 
team. TY had an appointment with his family physician today and was prescribed a course of 
clarithromycin 500 mg BID for 7 days for acute sinusitis. TY's other medical conditions include 
hypertension, type 2 diabetes, and dysl ia. His current medications are ASA 81 mg daily, 
ticagrelor 90 mg BID, metoprolol 100 mg BID, rosuvastatin 40 mg daily, ramipril 10 mg daily, 
nitroglycerin spray 0.4 mg SL PRN, and metformin 1000 mg BID. TY does not smoke or drink alcohol. 
TY has an allergy to penicillin which causes a rash. TY’s blood pressure at the clinic today was 130/80 
mmHg and his heart rate was 65 bpm. 


Which of the following statements regarding clarithromycin and ticagrelor is correct? 


Select one: 
Clarithromycin increases the effects of ticagrelor through inhibition of CYP2C19 * 
Clarithromycin decreases the effects of ticagrelor through inhibition of CYP3A4 * 
There is no interaction between clarithromycin and ticagrelor * 


Clarithromycin increases ¥ 


iheefes Solttcagrelor Rose Wang (ID:113212) this answer is correct. Strong inhibitors of 

through inhibition of CYP344 (e.g. clarithromycin) are contraindicated with ticagrelor due 

CYP3A4 to an increased risk of bleeding as a result increased exposure to 
ticagrelor. 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute coronary syndromes & Stable angina 


LEARNING OBJECTIVE: 


To understand drug interactions with antiplatelet agents used in the treatment of patients with ACS. 


BACKGROUND: 


Antiplatelets used in the management of acute coronary syndromes (ACS) include ASA and P2Y12 inhibitors. 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. Strong inhibitors of CYP3A4 (e.g. 
clarithromycin) are contraindicated with ticagrelor due to an increased risk of bleeding. 


Clopidogrel (C) |Ticagreior (T) [Prasugrel (P) 
Potency of P2Y12 inhibition T, P <C 
Mechanism of P2Y12 P P 
inhibition Irreversible Reversible Irreversible 
i Prodrug Active moiety Prodrug 
Metabolia CYP2C19 CYP3A4 CYP3A4, CYP2B6 
Efficacy TP>C 
Bleeding C<T,P 
CI if history of stroke 
Other side td 1 
m Rash Dyspnea Avoid if <60 kg or >75 
effects/precautions years old 


CYP2C19 inhibitors (e.g. 
Drug Interactions omeprazole, 
esomeprazole) 


CYP3A4 inhibitors (e.g. NSAIDs (applies to all 
clarithromycin) antiplatelets) 


Loading dose: 300-600 Loading dose: 180 mg Loading dose: 60 mg 


Dosing mg Maintenance: 90 mg Maintenance: 10 mg 
Maintenance: 75 mg daily BID daily 
Min. # of days to 
discontinue before 5 days 5 days 7 days 
CABG/surgery 
RATIONALE: 


Correct Answer: 


Question #: 5 


ID: 54460 
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© Uiarnromycin increases tne errects oF ticagretor througn innipition of LYF3A4 - Strong 
inhibitors of CYP3A4 (e.g. clarithromycin) are contraindicated with ticagrelor due to an increased risk 
of bleeding as a result increased exposure to ticagrelor. 


Incorrect Answers: 


e Clarithromycin increases the effects of ticagrelor through inhibition of CYP2C19 - The interaction 
between ticagrelor and clarithromycin is a result of CYP3A4 inhibition, not CYP2C19. 


* Clarithromycin decreases the effects of ticagrelor through inhibition of CYP3A4 - Ticagrelor is 
metabolized through CYP3A4 and clarithromycin is a strong inhibitor of CYP3A4. Ticagrelor is not a 
prodrug, so concurrent use increases the effects of ticagrelor. 


* There is no interaction between clarithromycin and ticagrelor - Ticagrelor is metabolized through 
CYP3A4 and clarithromycin is a strong inhibitor of CYP3A4. Concurrent use results in increased 
ticagrelor exposure. 


TAKEAWAY/KEY POINTS: 


Strong inhibitors of CYP3A4 (eg. clarithromycin) are contraindicated with ticagrelor due to an increased risk 
of bleeding 


REFERENCE: 


[1] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill 

[2] AstraZeneca Canada Inc. BRILINTA® (Ticagrelor). https://pdf.hres.ca/dpd_pm/00069621.PDF 

[3] Graham M. Acute Coronary Syndromes. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca 


The correct answer is: Clarithromycin increases the effects of ticagrelor through inhibition of CYP3A4 


Which of the following statements is FALSE regarding ST-elevation myocardial infarction (STEMI)? 


Select one: 


Patients with STEMI present with elevated troponin levels % 

Time from first medical contactto v 3 y 

fibrinolysis should ideally be less Rose Wang (ID:113212) this answer is correct, Time from 

thar 0 mintes first medical contact to fibrinolysis should ideally be less 
than 30 minutes. 


Anticoagulants should be continued for at least 48 hours or until completion of percutaneous x 
coronary intervention (PCI) 


PCI is typically preferred over fibrinolysis in patients presenting more than 3 hours after symptom % 
onset 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To understand therapies for ST-elevation myocardial infarction (STEMI). 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD), caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). If these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated. NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST depression and no changes to 
troponin levels. 


Reperfusion strategies aim to restore blood flow to occluded coronary arteries in patients with ACS. This is 
accomplished either through Percutaneous Coronary Intervention (PCI) or fibrinolytic therapy (also referred 
to as thrombolytic therapy, thrombolysis, or fibrinolysis). When readily accessible, PC! is typically considered 
first-line over fibrinolytic therapy due to improved outcomes. The table below lists reasons for choosing 
fibrinolysis or PCI as the reperfusion strategy: 


Fibrinolysis [ Pcl 
+ PCI cannot be performed or is not an option + Skiled PCI lab available 
+ Ideal door-to-needle time is < 30 minutes «High risk MI (cardiogenic shock, TIMI >7) 


+ Contraindications to fibrinolytic therapy 


Question #: 6 


1D: 52365 


Corect 


+ Late presentation (>3 hours afier symptom onset) 
* Age >75 

+ High risk of bleeding 

* Diagnosis in doubt 


«Ideal door-to-balloon time is < 90 minutes 


RATIONALE: 
Correct Answer: 


e Time from first medical contact to fibrinolysis should ideally be less than 120 minutes - Time 
from first medical contact to fibrinolysis should ideally be less than 30 minutes. 


Incorrect Answers: 


e Patients with STEMI present with elevated troponin levels - Troponin levels are elevated in STEMI 
patients due to necrosis of the myocardium. 


Anticoagulants should be continued for at least 48 hours or until completion of percutaneous 
coronary intervention (PCI) - Anticoagulants are initiated in the emergency room and are continued 
in STEMI patients for at least 48 hours or until the patient undergoes successful PCI. 


PCI is typically preferred over fibrinolysis in patients presenting more than 3 hours after 
symptom onset - PC! is preferred to fibrinolysis in patients presenting late (>3 hours) after symptom 
onset. 


TAKEAWAY/KEY POINTS: 


Patients with STEMI present with ST-segment elevation on ECG and elevated troponin levels. Reperfusion 
strategies for STEMI patients include PCI or fibrinolysis. Patients presenting more than 3 hours after onset of 
symptoms should preferably undergo PCI. When fibrinolytic therapy is chosen as the reperfusion strategy, it 
should be initiated within 30 minutes of first medical contact. Anticoagulants are initiated in STEMI patients 
in the emergency room and are continued for at least 48 hours or until the patient undergoes PCI. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxbxca. 

[2] Wong GC, Welsford M, Ainsworth C, et al. 2019 Canadian Cardiovascular Society/Canadian Association of 
Interventional Cardiology Guidelines on the acute management of st-elevation myocardial infarction: 
Focused update on regionalization and reperfusion. Can J Cardiol. 2019:35(2):107-132. 
doi:10.1016/).cjca.2018.11.031 

[3] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction. Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.cjca.2011.08.107." 


The correct answer is: Time from first medical contact to fibrinolysis should ideally be less than 120 minutes 


THE NEXT 5 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


LMis a 76-year-old male who was admitted to the emergency room complaining of chest pain radiating into his left arm 
and symptoms of heartburn. LM's symptoms started 3 hours ago. LM's ECG indicated ST depression of 4 mm in lead 5 and 
he was diagnosed with a non-ST elevation myocardial infarction (NSTEMI). LM's weight is 100 kg and his BP on admission 
was 140/80 mmHg with a heart rate of 80 bpm. LM's blood O2 saturation is 88%. LM smokes 1 pack of cigarettes per day 
and does not have a family history of coronary artery disease (CAD). An echocardiogram reveals LM has an ejection 
fraction of 60% and he is assessed to have no signs of heart failure. LM has an allergy to penicillin which causes a rash. 
LM's medical conditions include benign prostatic hyperplasia and dyslipidemia. His current medications include 
tamsulosin CR 0.4 mg daily, pravastatin 10 mg daily, vitamin D 1000 IU daily, and a multivitamin. 


Parameter [ Value (Normal) 

Troponin 5 ng/mL (0-0.4 ng/mL) 
Creatine Kinase 450 u/L (22-198 u/L) 
Hemoglobin 110 g/L (138-172 g/L) 
Potassium 3.6 mmol/L (3.5-5.1 mmol/L) 
Total Cholesterol 5.4 mmol/L (<5.2 mmol/L) 
LDL 3.2 mmol/L (2.59 mmol/L) 
HDL 0.9 mmol/L (1-1.3 mmol/L) 
TG 1.5 mmol/L (<1.7 mmol/L) 
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Select one: 
Provide symptomatic relief with nitroglycerin spray and oxygen % 
Instruct the patient to chew a 325 mg tablet of acetylsalicylic acid % 
Start fondaparinux 2.5 mg SC daily for anticoagulation * 
Start alteplase therapy v 


0.9 ma/kg Rose Wang (ID:113212) this answer is correct. Fibrinolytic therapy (e.g. 
immediately alteplase) 1s used as a reperfusion strategy in STEMI, not NSTEMI, 
patients. 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To identify appropriate management strategies for NSTEMI patients. 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). If these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated. NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST-depression and no changes to 
troponin levels. 


Medications used in early management of ACS include ASA 160-325 mg, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta blockers (or 
calcium channel blockers), and anticoagulants (e.g. unfractionated heparin, low molecular weight heparins, 
fondaparinux). 


Treatment strategies for NSTEMI/UA patients differ based on whether the patient is considered high risk. 
NSTEMI/UA patients are considered high risk if presenting with positive cardiac enzymes, ST segment 
changes, Thrombosis in Myocardial Infarction (TIMI) risk score greater than or equal to 3, recurrent ischemia, 
heart failure, hemodynamic instability, sustained ventricular tachycardia, or have had prior coronary artery 
bypass grafting (CABG) or PCI. High risk patients are managed with an invasive strategy (e.g. PCI). Patients 
who are not high risk may be managed with medical treatment alone. 


Fibrinolytics (e.g. alteplase, streptokinase, reteplase, tenecteplase) are not recommended in patients 
presenting with NSTEMI/UA, but may be used as a reperfusion strategy for STEMI patients. 


RATIONALE: 
Correct Answer: 


+ Start alteplase therapy 0.9 mg/kg immediately - Fibrinolytic therapy (e.g. alteplase) is used as a 
reperfusion strategy in STEMI, not NSTEMI, patients. 


Incorrect Answers: 


© Provide symptomatic relief with nitroglycerin spray and oxygen - These are appropriate 
interventions for early management of NSTEMI patients. 


Instruct the patient to chew a 325 mg tablet of acetylsalicylic acid - This is an appropriate 
intervention for early management of NSTEMI patients. 


* Start fondaparinux 2.5 mg SC daily for anticoagulation - This is an appropriate intervention for early 
management of NSTEMI patients. 


TAKEAWAY/KEY POINTS: 


Fibrinolytic therapy (e.g. alteplase) should not be used in patients presenting with NSTEMI. 
REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 

[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment--Part 1: Non-ST-Segment 
Elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 

B] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction. Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.<jca.2011.08.107. 


The correct answer is: Start alteplase therapy 0.9 mg/kg immediately 


1p. 57858 LM is sent to the cardiac catheterization lab for an angiogram and possible percutaneous cardiac 
intervention (PCI). After his visit to the cardiac catheterization lab, LM is going to be started on 
ticagrelor. 


Incorrect 


Ẹ Fag 
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All of the following statements are correct regarding ticagrelor therapy for LM EXCEPT: 


Select one: 
Ticagrelor therapy requires a loading dose prior to beginning maintenance dosing X 


Dyspnea isa potential x 


de eH titsrelor Rose Wang (ID:113212) this answer is incorrect. Dyspnea is a 


known possible side effect of treatment with ticagrelor. 


Ticagrélor should be avoided in patients >75 years old and in patients <60kg Y 


If LM has to go for surgery, ticagrelor therapy should be held for a minimum of 2 days priorto 
urgent CABG 


Marks for this submission: 0.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To identify appropriate P2Y12 inhibitor therapy after an NSTEMI. 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 


Medications used in early management of ACS include ASA 160-325 ma, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90\%, P2Y12 inhibitors, beta blockers (or 
calcium channel blockers), and anticoagulants (e.g. unfractionated heparin, low molecular weight heparins, 
fondaparinux). 


Antiplatelets used in the management of ACS are ASA and P2Y12 inhibitors. P2Y12 inhibitors include 
clopidogrel, ticagrelor, and prasugrel. Treatment with a combination of ASA and a P2Y12 inhibitor is referred 
to as dual antiplatelet therapy (DAPT). Antiplatelets are initiated to reduce the risk of a secondary cardiac 
event. Treatment with ASA is continued indefinitely and treatment with a P2Y12 inhibitor is continued for at 
least one year following ACS. In patients undergoing fibrinolysis, clopidogrel is the antiplatelet of choice. The 
table below compares characteristics of the available P2Y12 inhibitors. 


Clopidogrel (C) Ticagrelor (T) [ Prasugrel (P) 

Potency of P2Y12 inhibition T, P <C 

Mechanism of P2Y12 Irreversible Reversible Irreversible 

inhibition 

Metabolism Prodrug Active moiety Prodrug 
CYP2C19 CYP3A4 CYP3A4, CYP2B6 

Efficacy RPG 

Bleeding CNP 

Other side Rash Dyspnea CI if history of stroke 

effects/precautions Avoid if <60 kg or >75 

years old 

Drug Interactions CYP2C19 inhibitors (e.g. CYP3A4 inhibitors (e.g. NSAIDs (applies to all 
omeprazole, clarithromycin) antiplatelets) 
esomeprazole) 

Dosing Loading dose: 300-600 Loading dose: 180 mg Loading dose: 60 mg 
mg Maintenance: 90mg Maintenance: 10 mg 
Maintenance: 75 mg daily BID daily 

Min. # of days to 5 days 5 days 7 days 

discontinue before 

CABG/surgery 

RATIONALE: 
Correct Answer: 


* Ticagrelor should be avoided in patients >75 years old and in patients <60 kg - Ticagrelor does not 
need to be avoided in patients with these characteristics. 


Incorrect Answers: 


* Ticagrelor therapy requires a loading dose prior to beginning maintenance dosing - Ticagrelor 
reauires a loadina dose before startina maintenance theranv. 


Question #: 8 
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* Dyspnea is a potential side effect of ticagrelor - Dyspnea is a known possible side effect of treatment 
with ticagrelor. 


© If LM has to go for CABG ticagrelor therapy should be held for 5 days prior to surgery - Ticagrelor 
therapy should be held for 5 days before coronary artery bypass graft (CABG) or other surgery. 


TAKEAWAY/KEY POINTS: 


Ticagrelor is an antiplatelet agent that inhibits the P2Y12 receptor. Ticagrelor is initiated with a loading dose 
of 180 mg and continued at a maintenance dose of 90 mg BID. In addition to bleeding, ticagrelor is 
associated with causing dyspnea as a potential side effect. Ticagrelor should be held for 5 days prior to CABG 
or other surgery. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 

[2] Mehta S, Bainey K, Cantor W et al. 2018 Canadian Cardiovascular Society/Canadian Association of 
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2018;34(3):214-233. https//www.onlinecjc.ca/article/S0828-282X(17)31221-7/fulltext. 

BB] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 
(ACS): a Canadian perspective on current guideline-recommended treatment--part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


The correct answer is: Ticagrelor should be avoided in patients >75 years old and in patients <60 kg 


If LM had severe renal impairment (CrCl <30 mL/min), which of the following anticoagulants would be LEAST 
appropriate? 


Select one: 
Unfractionated heparin (UFH) % 


Enoxaparin * 
Fondaparinux v 

iE Rose Wang (ID:113212) this answer is correct. Fondaparinux should be avoided 
in patients with severe renal impairment. 


Bivalirudin % 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To understand preferred anticoagulants for ACS patients with severe renal impairment. 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). If these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 


Medications used in early management of ACS include ASA 160-325 mg, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta blockers (or 
calcium channel blockers), and anticoagulants (e.g. unfractionated heparin, low molecular weight heparins, 
fondaparinux, bivalirudin). 


Anticoagulants used in the management of ACS include unfractionated heparin (UFH), low molecular weight 
heparins (LMWH), fondaparinux, and bivalirudin. The use of anticoagulants in patients with ACS has been 
associated with reduced rates of ischemic events and death. Anticoagulants are administered for at least 48 
hours or until the patient undergoes successful PCI. 


UFH Enoxaparin Fondaparinux [Bivatiruain 
NOT preferred 
STEMI + PCI Treatment of choice Alternative (Cree eS sa Alternative 
catheter-related 
thrombosis) 
NOT preferred 
Treatment of (used in patients 
STEMI + fibrinolysis Aternative roe Alternative PREFE iE 
only) 
Treatment of Alternative if 
NSTEMI/UA Alternative ee Alternative E] 
Severe renal 
impairment (CrCI No adjustment required Reduce dose Avoid Adjust infusion rate 
<30 mL/min) 
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Administration N sc sc Vv 


Frequent lab monitoring, reversal 


agent available (protamine), risk of Reduce dose if 


Expensive 


Other heparin induced thrombocytopenia Patients <75 Less bleeding 
years old 
(HIT) 
RATIONALE: 
Correct Answer: 


e Fondaparinux - Fondaparinux should be avoided in patients with severe renal impairment. 


Incorrect Answers: 


* Unfractionated heparin (UFH) - UFH is the preferred anticoagulant option for patients with severe 
renal impairment. 


© Enoxaparin - UFH is the preferred anticoagulant option for patients with severe renal impairment. In 
some cases, enoxaparin may be considered for these patients with a dose reduction. 


© Bivalirudin - UFH is the preferred anticoagulant option for patients with severe renal impairment. In 
some cases, bivalirudin may be considered for these patients with an adjustment to the infusion rate. 


TAKEAWAY/KEY POINTS: 
UFH is the preferred anticoagulant option for ACS patients with severe renal impairment. 
REFERENCE: 
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The correct answer is: Fondaparinux 


Which of the following counselling points should NOT be discussed with LM regarding clopidogrel? 


Select one: 
Avoid use with non-steroidal anti-inflammatories (NSAIDs) % 


Side effects may present as bleeding, Y 


bruising and tinnitus Rose Wang (ID:113212) this answer is correct. Tinnitus 


is not a side effect of clopidogrel. 


Clopidogrel may be taken with food to limit nausea % 


Antifungal medications such as fluconazole may interact with clopidogrel * 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To identify appropriate counselling points for Plavix® (clopidogrel). 


BACKGROUND: 


Acute coronary syndrome refers to any clinical manifestations that align with acute myocardial ischemia. This 
includes angina, ST-elevated myocardial infarction and non-ST elevated myocardial infarction (NSTEMI). 
These events are usually the result of the buildup, erosion, rupture or dissection of a plaque. 


Thrombolysis is the process of dissolving blood clots to prevent further damage and to restore blood flow to 
tissues and organs. As this treatment is time sensitive, there are numerous indications and contraindications 
for treatment. The TIMI (thrombolysis in myocardial infarction) risk score stratifies patients with unstable 
angina or NSTEMI in order to tailor appropriate treatment options for improved health outcomes. This score 
predicts the risk of death and early recurrent cardiac events to streamline evidence-based therapies 
accordingly. 


Antiplatelet therapy is warranted after an episode of myocardial infarction as one of the therapies of 
outpatient treatment. Anti-platelets are initiated to reduce the risk of a secondary cardiac event. 
Thienopyridine such as clopidogrel and ticagrelor are antiplatelet agents that block the P2Y12 platelet 
receptor. Plavix® (clopidogrel) is a commonly used anticoagulant in the treatment of acute coronary 
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syndromes. Llopidogrel ıs a pro-drug. A loading dose ot 3UU-bUU mg Is given tor pre-primary percutaneous 
coronary intervention (PCI) or 300 mg for unstable angina or an NSTEMI. A common maintenance dose is 75 
mg once daily. There are few side effects of clopidogrel including bleeding, rash, bruising and nausea. 
Patients on clopidogrel should be informed to monitor for signs of bleeding. Clopidogrel can be taken with 
food to limit stomach upset. Clopidogrel is a CYP 2C19 substrate that may be involved in many drug 
interactions. Common 2C19 inhibitors include proton pump inhibitors, azole antifungals and fluoxetine. 


RATIONALE: 
Correct Answer: 


* Side effects may present as bleeding, bruising and tinnitus - Tinnitus is not a side effect of 
clopidogrel. 


Incorrect Answers: 


* Avoid use with non-steroidal anti-inflammatories (NSAIDs) - This is an appropriate counselling point 
as NSAIDs may increase the risk of bleeding when taken with clopidogrel. 


* Clopidogrel may be taken with food to limit nausea - Taking clopidogrel with food to reduce nausea 
is an appropriate counselling point. 


* Antifungal medications such as fluconazole may interact with clopidogrel - Some antifungal 
medications such as fluconazole may affect clopidogrel effectiveness since they are CYP 2C19 
inhibitors, 


TAKEAWAY/KEY POINTS: 
Comman side effects of clopidogrel include bleeding, bruising, nausea and rash. 
REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtx.ca. 


The correct answer is: Side effects may present as bleeding, bruising and tinnitus 


At discharge, all of the following changes to LM's current medication regimen should be made for mortality 
reduction EXCEPT: 


Select one: 
Discontinue pravastatin 10 mg daily and start atorvastatin 80 mg daily * 
Initiate ramipril titrated to 10 mg daily * 
Initiate bisoprolol titrated to 10 mg daily * 
Initiate a 
a Rose Wang (ID:113212) this answer is correct. 
titrated to 25 mg Mineralocorticoid receptor antagonists (e.g. spironolactone or eplerenone) 


daily should only be initiated in those with clinical evidence of heart failure, left 
ventricular ejection fraction <40%, or both, 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To identify discharge medications for individuals post-myocardial infarction (MI). 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI, non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 


Several medications initiated after ACS have demonstrated mortality benefits. These include antiplatelets, 
beta blockers, angiotensin-converting enzyme (ACE) inhibitors, high intensity statins, and mineralocorticoid 
receptor antagonists. 


First, dual antiplatelet therapy (DAPT) with ASA and a P2Y12 inhibitor (e.g. clopidogrel or ticagrelor) should 
be continued for at least one year following ACS. Ticagrelor has demonstrated superior efficacy to 
clopidogrel with regards to reducing mortality and preventing cardiovascular (CV) events, but clopidogrel is 
preferred in patients at higher risk of bleeding. ASA 81 mg should be continued indefinitely for all patients 
with ACS. 


Beta blockers and ACE inhibitors should be initiated within 24 hours of ACS. Patients with contraindications 
to beta blockers may be initiated on a calcium channel blocker, but caution should be exercised in patients 
i aa - 
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this population. Contraindications to beta blockers include bradycardia (heart rate <50 bpm), 24 or 3" 
degree heart block in patients without a pacemaker, hypotension (systolic BP <100 mmHg), and reactive 
airway disease. Patients intolerant to ACE inhibitors may be initiated on an angiotensin 2 receptor blocker 
(ARB), but less evidence is available for the use of ARBs in this setting. 


Next, all patients with ACS should be initiated on a high intensity statin regardless of baseline LDL levels. The 
PROVE |T-TIMI 22 trial compared pravastatin 40 mg vs. atorvastatin 80 mg in patients post-MI and found that 
the higher intensity statin (atorvastatin 80 mg) group had reduced rates of CV events and death. 


Finally, mineralocorticoid receptor antagonists (spironolactone or eplerenone) have demonstrated mortality 
benefits in patients with ACS who also have heart failure or an ejection fraction of <40% (or both). 


RATIONALE: 
Correct Answer: 


© Initiate spironolactone titrated to 25 mg daily - Mineralocorticoid receptor antagonists (e.g. 
spironolactone or eplerenone) should only be initiated in those with clinical evidence of heart failure, 
left ventricular ejection fraction <40%, or both. 


Incorrect Answers: 


* Discontinue pravastatin 10 mg daily and start atorvastatin 80 mg daily - High intensity statins (e.g. 
atorvastatin, rosuvastatin) have demonstrated mortality benefits following ACS regardless of baseline 
LDL levels. 


* Initiate ramipril titrated to 10 mg daily - Angiotensin-converting enzyme (ACE) inhibitors have 
demonstrated mortality benefits in patients post-myocardial infarction. 


© Initiate bisoprolol titrated to 10 mg daily - Beta blockers have been shown to improve survival rates 
post-myocardial infarction. 


TAKEAWAY/KEY POINTS: 


Mineralocorticoid receptor antagonists (MRA) are indicated in those with reduced ejection fraction or those 
presenting with clinical heart failure. LM does not have heart failure or a reduced ejection fraction, therefore 
an MRA is not warranted. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtx.ca. 

[2] Fitchett DH, Goodman SG, Leiter LA, et al. Secondary Prevention Beyond Hospital Discharge for Acute 
Coronary Syndrome: Evidence-Based Recommendations. Can | Cardiol. 2016;32(7 Suppl):S15-$34. 
doi:10.1016/j.cjca.2016.03.002 


The correct answer is: Initiate spironolactone titrated to 25 mg daily 
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